The effect of incorporating accustomed edible mushroom (Agaricus campestris) into processed cheese spread (PCSs) on the chemical, microbiological and organoleptic properties was evaluated. Tiny pieces of mushroom accustomed with steeping into citric acid and boiling in emulsifying salt solution were added to the blend of the cheese spread base at the levels of 5,10 and 15 %. The resulting PCSs were stored at 7°C for 3 months. Significant differences (p < 0.05) were recorded among the chemical composition of PCSs made without and with addition of mushroom. The incorporation of mushroom into PCSs resulted in higher contents of total solids, total protein, SN, ash, total carbohydrates and fiber, as well as pH values than the control spread. On the other hand, control treatment made without mushroom possessed the highest content in F/DM. Addition of mushroom to the base blend did not significantly affect (p > 0.05) in the salt and TVFA contents. The standard plate and psychrotrophic counts of PCSs made without and with mushroom showed slight differences when fresh and during the storage period. The standard plate counts slightly increased during the storage period reaching the maximum counts after one month, and then decreased with prolonged storage. Psychrotrophic bacteria gradually increased in all treatments throughout the storage period. On the other hand, no colonies were found from yeasts and molds, coliform and mesophilic anaerobic spores in all samples examined. Obvious differences (p < 0.05) were noticed in the organoleptic evaluation scores among all treatments of PCSs. The flavours of PCSs with mushroom were generally better and preferable when fresh and throughout the storage period. Addition of 15 % mushroom caused an over pieces of mushroom, which defected the body & texture and appearance & colour of the resulting spread. Therefore, PCSs with improved nutritional and functional values as well as acceptable organoleptic properties and good microbiological quality could be made by incorporation of accustomed edible mushroom into the base blend at the levels of 5 and 10% with refrigerated expiry period more than 3 months.
INTRODUCTION
Processed cheese is a product obtained by blending cheeses of different types and maturity, with melting salts. This mixture is ground, then heated under partial vacuum with constant stirring until a homogeneous mass is obtained, then packaged in a protective film. Other raw materials of dairy origin (butter, milk powder) or aromatic ingredients can also be added (Chambre & Daurelles, 2000). Certain processed cheeses are aromatized by a supply of aroma ingredients of animal (ham, salami, smoked beef, seafood, fish, salmon and prawns, etc.) or plant (spices, herbs, vegetables and fruits, etc.) origin. These ingredients consist mostly of highly perishable rich protein, which are restricted to a maximum of 15 %, do not influence the consistency and structure of processed cheese to any appreciable extent, providing that these are bacteriologically satisfactory (Meyer, 1973) . These food additives are sometimes added at the beginning of the process and occasionally towards the end. If added at the beginning, there is the definite advantage of better pasteurization of the additives but, on the other hand, susceptible foods, such as mushrooms, shrimps, sardines, fruits, tomatoes, etc., can be badly bruised by the agitation in the cooker. When the cheese is homogenized, the additives must, of course, be added at the end of the process. It is somewhat superfluous to indicate that additives of only first class quality should be used to guarantee the flavour, appearance and keeping quality of the cheese spread. When dried food ingredients, such as mushrooms, are used, they should be subjected to sterilization before being used unless of course short time high temperature cooking is to be employed (i.e. well over 100 °C).
Since earliest times, mushrooms have been treated as a special kind of food (Chang & Miles, 1993). The total annual world production of cultivated mushrooms is estimated at well over 1.2 million metric tons (Breene, 1990). The fast-growing mushrooms have received a remarkable amount of interest in recent decades with the realization that they are a good source of delicious food with high nutritional attributes, and some have medical values as well. Mushrooms may be consumed for their palatability and / or nutritional value. Palatability can be judged by color, texture, flavour and taste, but the nutritional value requires much scientific work. Analyses of the proximate composition of the commonly cultivated mushrooms reveal that edible mushrooms are rich in crude protein and carbohydrates, moderate in crude fiber and ash, and low in fat content (Lau, 1982 1977). Of these, lysine is the most abundant, while tryptophane and methionine are low. At least 72 % of the total fatty acids were found in the mushrooms to be unsaturated. Unsaturated fatty acids are essential in our diet (Holman, 1976), whereas saturated fatty acids, which are present in high amounts in animal's fats, may be harmful to our health. The finding of a high proportion of unsaturated fatty acids and a high percentage of linoleic acid in these mushrooms is a significant factor in regarding mushrooms as a healthy food. The mushrooms contain a substantial amount of thiamine (vitamin B2), riboflavin, niacin and provitamin-D2; as well as biotin and ascorbic acid (vitamin C Consumption of processed cheese increased markedly in Egypt during the last two decades. Abeid et al (2001) used shrimps in manufacturing processed cheese spread. Factors contributing to the continued growth and success of these products, such as they offer almost unlimited variety in flavour, consistency, functionality (e.g. meltability, sliceability, flowability), and consumer appeal as a result of differences in formulation, processing conditions, and packaging into various shapes and sizes. Also, they are adaptable to the fast-food trade, have a relatively long shelf-life and waste is minimal (Fox et al 2000) . Meyer (1973) and Mladenova (1977) studied the possibilities of using mushroom as a component of processed cheese.
This study is an attempt to fortification the processed cheese spreads with accustomed edible mushroom (Agaricus campestris), and to investigate the effect of incorporating such a mushroom into processed cheese spreads on the chemical, microbiological and sensory properties. 
II. Experimental procedure

A. Accustoming mushroom
Mushroom corpuscles were steeped into 0.1 M citric acid for 1 hr at room temperature. Thereafter, it's been cut into tiny pieces with a sharp knife .The mushroom pieces were boiled into 1% Kasomel emulsifying salt solution (~ pH = 9.0) for 15 min.
B. Manufacture of processed cheese spreads (PCSs)
Processed cheese spreads were manufactured, according to the method of Meyer (1973), from young Ras and matured Cheddar cheeses as a base blend. Cheeses were weighed, minced, ground and placed into the processing batch type kettle of 10 kg capacities, a pilot machine at the National Research Center. Calculated balanced amounts of emulsifying salt (2.5 %), butter, skim milk powder and water were simultaneously added. The mushroom tiny pieces were added to the base blend at the levels of 0 (control), 5,10 and 15 %. The composition of each batch of processed cheese treatments was adjusted to contain a final product, as nearly as possible, with 55 ± 1 % moisture and 50 ± 1% fat in dry matter to similar the processed cheese made traditionally according to the Egyptian Standards (1988). All blends were cooked with controlled agitation for 8 min at 85-90°C using direct injection steam at pressure of 1.5 bar. The hot product of PCSs was manually filled into 150 cc. sterilized glass jar and also covered with aluminum foil and their covers, then rapidly cooled at 7 ±1°C.The resulting PCSs were analyzed when fresh and after 1& 3 months. The compositions of different blends of PCSs are shown in Table ( 2). Three replicates of each treatment were manufactured and subjected to analysis.
III. Methods
A. Analysis of edible mushroom
Fresh edible mushroom was chemically analysed for pH value (using pH meter model Cole-Armer Instrument Co., USA), moisture, ash, total carbohydrate, total nitrogen (using microKjeldahal method), crude fat and fiber contents according to the methods described by Nielsen, (1998). The PCSs samples were tested for fat content (using Gerber method), total nitrogen and soluble nitrogen (SN) contents (using micro-Kjeldahal method), and also pH values (using pH meter model Cole-Armer Instrument Co., USA) as described in Ling, (1963). The salt content was determined as described by Marshall, (1992). Total volatile fatty acids (TVFA) were determined by the method of Kosikowski, (1970) , and values were expressed as ml 0.1N NaOH / 100g. Also, the moisture and ash contents Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3), 825 -839, 2005 1-Dairy Science Dept., National Research Center, Dokki, Giza, Egypt. 2-Food Sci. Dept., Fac. Agric., Ain Shams Univ., Shoubra EL-Khaima, Cairo, Egypt. were determined according to the method in AOAC, (1990). Total carbohydrate and crude fiber contents were determined according to the method described by Nielsen (1998).
B. Chemical analysis of PCSs
C. Microbiological analysis
Samples of all cheeses were prepared for microbiological analysis according to the method described in the Standard Methods for the Examination of Dairy Products (Marshall, 1992) and Vanderzant & Splittstoesser (1992). All PCSs samples was examined for (a) the standard plate counts and (b) psychrotrophic counts on plate count agar (Oxoid) at 32 ±1°C for 48 ± 3 hr and 7 ±1°C for 10 day, respectively, (c) yeasts and molds counts on acidified potato dextrose agar (Oxoid) at 25°C for 5 days, (d) coliform counts on violet red bile agar (Oxoid) at 37 ±1°C for 24 ± 2 hr and (e) mesophilic anaerobic sporeformers counts on Reinforced clostridial medium (Oxoid) using anaerobic jar at 30 -35°C for 48h. The results expressed as colony forming unit (CFU)/g.
D. Organoleptic assessment
The organoleptic properties of PCSs samples were evaluated by 15 regular taste panels of the staff members at the Food Science Department, Fac. Agric., Ain Shams Univ. and National Research Center, according to the scheme of Meyer, (1973). The organoleptic scheme used consisted of flavour (40 points), body & texture (40 points) and appearance & colour (20 points).
ΙV. Statistical analysis
The obtained results were statistically analyzed using the general linear models procedure of the Statistical Analysis System (SAS, 1996). Significance of differences was defined at p < 0.05. Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3), 825 -839, 2005 1-Dairy Science Dept., National Research Center, Dokki, Giza, Egypt. 2-Food Sci. Dept., Fac. Agric., Ain Shams Univ., Shoubra EL-Khaima, Cairo, Egypt. 
RESULTS AND DISCUSSION
Chemical composition of PCSs
The changes in gross chemical composition of PCSs made with incorporation of edible mushroom accustomed to the blend of the cheese spread base at the levels of 5, 10 and 15 % during storage at 7±1°C for 3 months are shown in Table ( 3). Significant differences (p < 0.05) were recorded among the chemical composition of PCSs made without and with incorporation of mushroom. PCSs made with incorporation of mushroom accustomed had higher contents of total solids, total protein, SN, ash, total carbohydrates and fiber than the control spread. On the other hand, control treatment made without mushroom possessed the highest content of F/DM. Increasing the percentage of mushroom added in the formula increased the contents of total solids, total protein, SN, ash, total carbohydrates and fiber, and also decreased the F/DM in the resulting PCSs. Addition of 5, 10 and 15% mushroom in the base blend of PCSs did not significantly affect (p > 0.05) in the salt and TVFA contents with the control cheese. The highest contents of ash, total protein, carbohydrates as well as fiber in PCSs with incorporation of mushroom accustomed are mainly due to the higher contents of these components in mushroom used in fortification of PCSs. However, the pH of control spread had the lowest value as compared with PCSs with mushroom. In the other means, PCSs made with different ratios of mushroom had the highest values of pH. The pH values were increased to more extent in the resulting PCSs when the percentage of added mushroom increasing. This could be due to the higher pH value of mushroom using in the formula (~ pH = 6.80). These results are in agreement with Al-Khamy et al (1997); Hamed et al (1997) and Khader et al (1997). Meyer, (1973) mentioned that the important reasons for adding some ingredients to processed cheeses is to increase protein content. Also, analyses of the proximate composition of the commonly cultivated mushrooms reveal that edible mushrooms are rich in crude protein and carbohydrates, moderate in crude fiber and ash, and low in fat content (Lau, 1982) .
During the storage period at the refrigerator temperature for 3 months, the chemical composition of PCSs treatments was very slightly changed (p > 0.05). All components content were increased in all treatments; except the pH values and total carbohydrates content were decreased during the storage period. The slight reduction in pH values and total carbohydrates content during the storage period could be attributed to a limitation growth and activity of resistant microflora, such as heat resistant proteinases or psychrotrophic bacteria present and enzymes in the product, which cause a hydrolysis of lactose to some acids. It could be also due to the hydrolysis of polymerized phosphate present in the emulsifying salts and their interaction with protein. These results 
Microbiological quality of PCSs
The changes in microbiological quality (CFU/g) of PCSs made with incorporation of edible mushroom accustomed to the blend of the cheese spread base at the levels of 5, 10 and 15 % during storage at 7±1°C for 3 months are shown in Table ( with incorporation of mushroom accustomed were slightly different when fresh and during the storage period. PCSs made with different ratios of mushroom had slightly higher counts of standard plate and psychrotrophic bacteria at the end of storage period than the control treatment. This is may be due to that the pH of treated spreads with mushroom; ranged from 5.84 to 5.93; were more suitable for growth of these microorganisms than the control spread (pH= 5.75). The standard plate counts slightly increased during the storage period reaching the maximum counts after one month, and then decreased with prolonged storage. Psychrotrophic bacteria gradually increased in all treatments during the storage at the refrigerator temperature for 3 months. On the other hand, no colonies were found from yeasts and molds, coliform and mesophilic anaerobic spores in all samples examined.
These results in agreement with Mahfouz et al (1986) and Abd-Alla et al (1996), they mentioned that these results were reasonable quality. Magdoub et al (1984) reported that the decrease in counts at the end of the storage period might be due to decreasing in the pH values, the relatively high salt content and improper redox potential. Also, they mentioned that the absence of some microorganisms examined such as yeasts and molds may be due to that they usually destroyed during the heat processing applied to cheese spreads, unfavorable pH and relatively high salt content may help in preventing the growth of these organisms.
Organoleptic properties
The organoleptic properties of PCSs made with incorporation of edible mushroom accustomed to the blend of the cheese spread base at the levels of 5,10 and 15 % during storage at 7±1°C for 3 months are shown in Table ( 5). Obvious differences (p < 0.05) were noticed in the organoleptic evaluation scores among all treatments of PCSs. Control spread had a sharp flavour and light yellow colour, due to the hard cheeses used in the formula. The flavour of PCSs with incorporation of mushroom accustomed was generally better and preferable by the panelists when fresh and throughout the storage period. Moreover, PCSs made with different ratios of mushroom characterized by found tiny pieces of mushroom that was favorable from the panelists, especially at the levels of 5 and 10 % of added mushroom. Also, the body& texture and appearance & colour were more accepted from the panelists than the control spreads. Generally, the organoleptic properties of PCSs made with 5 and 10% of mushroom were the best, respectively during the refrigerator storage as compared with the other treatments. Addition Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3), 825 -839, 2005 1-Dairy Science Dept., National Research Center, Dokki, Giza, Egypt. 2-Food Sci. Dept., Fac. Agric., Ain Shams Univ., Shoubra EL-Khaima, Cairo, Egypt. reported that sodium carbonate at the concentration of 0.1M favored the immediate development of an orange chromogen in mushroom, while mild alkaline solutions favored the enzyme activity, and acidic solutions at the 0.1 M levels completely inhibited the browning reaction in mushroom. During the storage at the refrigerator temperature up to 3 months, the sensory scores of PCSs samples were increased after one month of storage (Table, 5) , and then there were a decrease at the end of the storage. These improvements could be related to the slightly changes in the chemical composition of the PCSs (Hamed et al 1997 and Abeid et al  2001) . Also, Meyer, (1973) mentioned that the additional ingredients at a maximum of 15 % do not influence the consistency and structure of processed cheese to any appreciable extent. Moreover, mushrooms may be consumed for their palatability and/or nutritional value (Chang and Miles, 1993).
Finally, PCSs with improved nutritional and functional values as well as acceptable organoleptic properties and good microbiological quality could be made by incorporation of accustomed edible mushroom into the base blend at the levels of 5 and 10% with refrigerated expiry period more than 3 months. Arab Univ. J. Agric. Sci., Ain Shams Univ., Cairo, 13(3), 825 -839, 2005 1-Dairy Science Dept., National Research Center, Dokki, Giza, Egypt. 2-Food Sci. Dept., Fac. Agric., Ain Shams Univ., Shoubra EL-Khaima, Cairo, Egypt. 
